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(54) Battery cover and manifold system providing spew resistance and explosion attenuation 



(57) A combined dual ganged manrfold and cover 
(10) arrangement for batteries features channeling of 
gas flow to an explosion attenuation device (30) located 
between the manifolds and a cover designed for maxi- 
mizing return to the battery of any electrolyte which may 
contact the cover from vbration, tilting, overheating, 
overcharge and the like. Splash barrels (21 , 22, 23. 24, 
25 and 26) within the cover (10) include a unique acid 



level indicator, and feet (93) are provided on the manifold 
to prevent the manifolds from inadvertently being used 
with other cover designs. The arrangement te particularly 
useful for batteries having terminal posts (12, 14) lying 
along the battery centerina The cover utilizes external 
and internal gas pick-up systems and perpetual hill and 
infinite wefl concepts to control acid flow. A narrow chan- 
nel reduces standing wave electrolyte surface violence. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates generally to the art of electric storage batteries, tor example automotive and truck 
batteries. More particularly, the Invention relates to manifold vent caps and covers for such batteries which provide a 
flow path for the escape of hydrogen and oxygen formed during the electrochemical reactions which take place in such 
w batteries, as well as resistance to acid spewing. Still more specifically, the invention relates to a vent cap manifold which 
directs the flow of gas to an explosion attenuation device and a cover design which retains electrolyte and ensures its 
return to the battery cells so that it will not become entrained in the flow of gases passing through the manifold or flow 
through the manifold to the attenuation exhaust port 

is Description of the Prior Art and Technical Problems 

Conventional lead-acid batteries, such as those used for automobiles and trucks, generally include a number of 
ceils disposed in a battery housing. Each ceo typically includes a plurality of positive and negative battery plates or 
electrodes, and separators are sandwiched between the plates to prevent shorting and undesirable electron flow during 

20 the reactions which take place during manufacture and use of the batteries. The plates and separators are immersed 
in a liquid electrolyte in the cells, the most common being aqueous sulfuric add. The positive plate generally is con- 
structed of a lead-alloy grid covered with lead oxide, while the negative plate generally contains lead as the active 
material, again covering a lead alloy grid. 

In most battery constructions the battery housing includes a box-like base to contain the cells and which is made 

2s from a moUable resin. The housing is generally rectangular in horizontal cross-section, the cells being provided by 
vertical partitions within the housing. A cover is provided for the casing, the cover including terminal bushings and a 
series of filler holes to allow electrolyte to be added to the celts and to permit whatever servicing is required. To prevent 
undesirable spillage of electrolyte from the fal holes, most prior batteries have included some sort of f Pier hole cap. 
The electromotive potential of each battery cell is determined by the chemical composition of the electroactive 

30 substrates employed for the electrochemical reactions. For lead-acid batteries, such as those described above, the 
potential is usually about two volts per ceB, regardless of cell volume. Vehicles manufactured by original equipment 
manufactures (OEM's) typically require twelve volt batteries, so most of today's batteries include six cells (6 cells x 2 
volts per cell = 1 2 volts) . The size of the housing for the battery is selected for the "envelope* for a particular vehicle, i.e. 
the physical dimensions defined by the vehicle manufacturer for containment of the battery in the engine compartment. 

35 Battery electrolyte spillage or spewing can be caused by a number of factors, including vibration or tilting as a vehicle 
maneuvers during normal use. Electrolyte escape may also be caused by battery overheating, a problem especially 
pronounced in recent years with smaller engines, which tend to run hotter than prior engines. 

In addrfon to preventing spinage or spewing of electrolyte from the ceUs, the battery cover design and the filler caps 
need to perform an important and different function. This is because gases are liberated from lead-add batteries during 

40 the charge and discharge reactions. Such reactions start at the time the battery is originally charged (called "formation") 
by the manufacturer or by the retailer or vehicle manufacturer. They also occur during normal operation of the battery. 
Factors such as high current charge and discharge conditions, and changes in temperature, can affect the rate at which 
gas evolution occurs. Control of gas generation and evolution in lead-acid battery construction is particularly important, 
because the gases are hydrogen and oxygen, and it is important to vent such gases in a controlled way from the battery 

45 to prevent pressure buildups in the housing which could lead to electrolyte leaks, housing failures, or most significantly 
explosions within the housing. It is also desirable, and well known, to prevent an external flame from entering the battery 
through gas exhaust ports. 

As will soon become apparent, many prior art devices are known for venting gases from battery cells in a manner 
which allows diffusion of the potentially explosive hydrogen gas. It will also become apparent that prior attempts provide 
so vent caps or covers with a flame or spark blocking material, generally known as an explosion attenuation element. 
However, it will also be seen that the focus of such prior art caps is on gas venting and the exhaust thereof through an 
explosion attenuation media. 

The two problems previously mentioned, i.e. electrolyte spewing and gas evolution , are really interrelated and impor- 
tant in the construction of an effective cover and vent system. For example, electrolyte may enter the vent cap through 
55 several mechanisms. One mechanism is through vibrational or tilting flow of electrolyte into the cap, and another is 
through a mechanism frequently referred to as pumping. The latter occurs when gas evolved in the battery bubbles from 
the cells and carries or forces electrolyte out the fill hole and into the cap. When electrolyte enters the caps of some 
prior designs it may be carried out the exhaust passageway and cause damage to external battery components, such 
as the battery terminals or adjacent engine components. 
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Original equipment manufacturers are beginning to recognize the importance of the dual function performed by vent 
cape and covers and have instituted a number of testing specifications designed to ensure electrolyte retention in the 
cells. One such test involves tilting a battery 35° about the longftufinal center fine of the battery under vibration load in 
both directions. This test is quite severe and could not be passed by a number of trie prior art batteries ustog the verrt 
6 constructions referred to below. 

In United States Patent No. 3,597.280. a multiple vent plug assembly is described which includes three vent barrels 
entering three separmea>rrpartTTerta ^ ,^ 

In United States Patent No. 3.879.227 a ganged plug (multiple fill holes capped by a single vent cap or manifold) 
features downwardly directed barrels lor the fin holes and conical or sloping bottoms around dram opening which them- 
10 selves include a slanted point to facifitate dripping of electrolyte into the cells. 

Different explosion attenuation devices lor single ceOs are disclosed in United States Patent No. 3,915.753 and 
United States Patent No. 3.944.437. Both provide tortuous flow pains for gases leaving the battery. The former addi- 
tionally provides a Squid level incficator. while the latter provides a catalyst in the diffusion material to assist in the recom- 
bination of hydrogen and oxygen gases generated within the battery. 
is In United States Patent No. 4.278,742 a battery cover employs a labyrinth design formed between two cover com- 
ponents. 

Other explosion attenuation vent caps are described in cwnmonly owned United States Patent No. 4.916,034. to 
this device, a vent cap includes a series of barrels with a strip extending transversely to the line of barrels, the stnp 
including a porous explosion attenuation material. A plurality of channels couple the cells to the flame arrestor. 
20 A different type of cap is shown in commonly assigned US. Patent No. 5.284,720. This device includes a vent cap 
having a sloping floor drain, a baffle system and a gas entrance for the attenuation device located above the battery 
centerline. 

One current design of battery cover used for truck batteries includes a molded cover having six holes, one tor each 
battery cel. Horizontal holes within the cover iritercomiect the head sp^ above each cell to a^ 

26 an explosion attenuation device. The holes are prepared during the moicSng process by passing a rod through the mold. 
Individual, screw-in type f Bier caps are employed for each of the openings. The cover further includes an internal pas- 
sageway for coupling these holes, through a baffle and tearing to an explosion attenuation device. The passageway 
includes a slanted floor and a single opening and a single exit. The device is better than many designs which are currently 
in use but suffers from manufacturing difficulties due to problems resulting from the rocVmokJ combination. Moreover. 

30 the screw-in caps do not provide toe advantages of gang type systems, and the passageway design is not entirely 
efficient in returning acid to the battery in certain tilt orientations. 

While a number of different solutions have been proposed in the aforementioned patents to the technical problems 
discussed earlier in this section of the specification, optimization has still not been achieved. 

35 SUMMARY OF THE INVENTION 

The present invention provides a vent cap and cover construction which includes a two piece construction adapted 
to facilitate electrolyte return to the battery, and to minimize electrolyte entrainment in the exhaust flow path and facffitate 
dtstrftxrtion of electrolyte to a plurality of battery cells. 
40 More particularly, the present invention features a cover for a battery which includes a passageway having a par of 
holes therein to provide the benefits of an infinite well and perpetual hill to facilitate draining of electrolyte back into the 
battery cells no matter what the tilt orientation of the battery. In connection with the passageway, an exit is provided 
generally adjacent the centerline ol the battery for gas to escape toward an explosion attenuation device and eventually 
to an external vent. 

45 Also, the invention features a ganged manifold for fitting into two or more battery filler holes in the battery cover, 
which manifold or vent cap includes a passageway system for directing gases which may be generated in any of the 
battery cells to the aforementioned passageway for escape from the battery through the attenuation device. 

The present invention also features a novel construction for the filler holes, which construction readily facilitates a 
determination as to whether a sufficient amount of acid remains in the cells or whether an excess of acid is present 

so The present invention further features a construction for the ganged vent caps which prevents them from being 
inadvertently used with batteries and covers tor which they were not specifically designed. This benefit is especially 
important in the manufacturing operations where a single plant may be producing a variety of battery sizes and config- 
urations and utilizing a variety of ganged vent caps. 

The present invention features several cornponents which are specially designed to provide the features and which 

55 may be adapted to a variety of battery sizes and configurations. With respect to the cover, battery acid level indicators 
are built into the fitter holes to readily allow someone to determine whether there is insufficient or excess add within a 
particular cell The cover also includes an internal passageway which, in the illustrated embodiment, extends perpen- 
dicularly to the longitudinal centerline of the battery and which has an interior baffle system and a hole at either end 
thereof. The holes allow battery acid to enter the passageway in certain battery tilt orientations and quiet any standing 
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wave vibrations which may arise during use of the battery. Since the openings are provided at opposite ends of the 
battery, the acid is free to drain back into the cells no matter what the orientation, if acid reaches the opposite end of 
the passageway, it will flow through a baffle system and past an escape passage leading to the explosion attenuation 
device. This orientation of the passageway with two openings provides the benefits of an infinite well and a perpetual 

5 hill, leading to effective separation of electrolyte from any gases which may be present. 

The features of the invention are also accomplished by providing a gang-type manifold vent cap for extending into 
at least two of the battery cells and designed to direct the flow of gases which may be generated within the ceU toward 
the attenuation device. A series of openings couple the individual cells to an exit passage leading from the manifold to 
a passageway leading to the explosion attenuation device. 

10 Further, the benefits are accomplished by providing a bottom structure on the manifold which prevents manufacturing 
personnel from using the manifold with covers other than those for which the manifold was specifically designed. This 
is an important feature in manufacturing operations where it is common for a single manufacturing plant to produce a 
variety of battery casings, covers and caps and where the use of an improper cap for a particular cover could result in 
manufacturing losses 

is 

BRIEF PESCRIPT1PN OF THE PBAWINQS 

In the various FIGURES, like reference numerals are used to indicate like components. 

20 FIGURE 1 is a top view of a battery cover according to the most preferred embodiment of the present invention; 

FIGURE 2 is a partial front and partial sectional view taken along the lines 2-2 of FIGURE 1 ; 

FIGURE 3 is a bottom view of one half of the cover shown in FIGURE 1. the bottom plate of the partition being 

removed from the gas flow passageway to show the internal construction thereof; 

FIGURE 4 is a sectional view taken along the line 4-4 of FIGURE 1 ; 
26 FIGURE 5 is a sectional view taken along the line 5-5 of FIGURE 1 ; 

FIGURE 6 is a partial sectional view taken along the line 6-6 of FIGURE 1 ; 

FIGURE 7 is a side view of a manifold for use with the cover of FIGURE 1 ; 

FIGURE 8 is a bottom view of the manifold shown in FIGURE 7; and 

FIGURE 9 is a cross-sectional view taken along the line 9-9 of FIGURE 8. 

30 

DETAILED DESCRIPTION OF THE PREFE RRED EMBODIMENT 

Before proceeding to the detailed description of the preferred embodiment several general comments are warranted 
with regard to the applicability and the scope of the present invention. 
as First the present invention is illustrated in connection with a center post battery, a configuration which is oornmoniy 
used at the present time in connection with certain truck batteries. However, the principles of the invention could readily 
be adapted to side or front terminal post configurations. 

Second, the present invention is illustrated in connection with a 6-cell battery having six filler holes and wherein the 
holes are capped by a pair of 3-barreJed vent caps or manifolds (terms which are used interchangeably herein). The 
40 invention could easfly be adapted to batteries having a different number of cells, such as 4 or 8 cells. 

Third, while the cover passageway and manifold design are best used with each other, they couW be used separately 
for other types of batteries. For example, the passageway utilizing the infinite weU and perpetual hill concepts may not 
benecessary for batteries which arenot subject to frequert 

with the passageway system without departing from the intended scope of the invention. 

45 Fourth, the particular arrangement of the bottom of the vent manifold is for rnaixifacturing optimization and could 
be eliminated without departing from the scope of the invention. 

Finally, the illustrated acid level indicator is preferred but could be employed in batteries having totally (Afferent acid 
containment and gas control systems. Also, other types of acid level indicator systems could be used in the battery 
which is illustrated in the present specification, without in any way departing from the invention's intended scope. 

so Proceeding now to a description of the most preferred and illustrated ernbodiment of the present invention, the cover 
component is illustrated in top view in FIGURE 1. The cover 10 is adapted to fit over a conventional battery casing (not 
shown) of the type which includes six cells for containing battery plates, separators and electrolyte. In the illustrated, 
rectangular configuration, cover 10 includes a negative terminal post 12, a positive terminal post 14, and it will be noted 
that in this particular battery configuration, the terminals 12 and 1 4 lie generally along the centeriine of the battery. This 

55 type of terminal arrangement is commonly used in truck batteries, but it may be used for other battery designs as weH. 
Cover 10 is typically made from the same type of material used for conventional batteries, namely polyethylene or poly- 
propylene materials which are able to withstand the harsh environment of lead-acid batteries. As shown best in FIGURES 
2 and 3. a lip 1 5 is provided around the edge of cover 10 to allow the cover to be attached to the casing in a conventional 
manner, i.e. by an adhesive or by welding of the plastic material of the cover to the plastic material of the casing. The 
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attachment of the terminals to the electrodes of the battery cells located beneath cover 10 will not be explained indetail. 
as those components, in and of themselves, are not part of the present invention. It will be understood, however, that 
the negative plates of me cell located beneath negative terrrtnalposU^ 

while the positive plates of the cefi located beneath positive terminal post 1 4 wffl be similarly coupled to that terminal post. 
5 Cover 10 includes six splash barrels numbered 21 . 22, 23, 24. 25 and 26 as illustrated best in FIGURE 2. It should 
be understood here that the construction of the splash barrels is unique and forms a separate cornponent of the present 
invention, but more will be said about this feature in connection with the description of later drawings. Generally, however, 
splash barrels 21-26 extertd downward^ 

nertts of the six cells located beneath the cover. Six fiS holes 21 F, 22F, 23F. 24F. 25F and 26F are illustrated in FIGURE 
io 1 and extend through the barrels from the upper surface of the cover to the lower end of the barrels. From the top view, 
it will be apparent that the openings 21F-26F are not circular throughout the length of the barrels, although they are 
generally cyfoidrical and decrease in size from the top of cover 10 to a smaller constricted portion 28 located at the 
bottom of each barrel. Again, the particular construction of the barrels will be better understood by reference to FIGURE 4. 
Another feature of cover 10 shown in FIGURE 1 is an explosion attenuation device 30 shown located generally 
15 between filler holes 23F and 24F and nearer a side 32 of cover 10. Device 30 may be of conventional design and is not 
shown in detail as in and of itself, it does not form part of this invention. It wouW. however, typically include a plug of 
attenuation material and gas flow passages necessary to permit battery gases to be vented to a plug outlet. Such out! et 
is. in turn, coupled to a passageway 34 extending from the attenuation device 30 and opening at 35. as illustrated best 
in FIGURE 2. The coupling of the attenuation device 30 to the space beneath cover 1 0 is an important feature of the 
so present invention and will be appreciated as the description continues. 

Proceeding next to FIGURE 3. a portion of the bottom of cover 10 is shown including fill holes 21-23. terminal 12 
and rim 15. Ateo shown is a passageway 40 which extends generally transversely to the longitudinal centerline of the 
ccver and which is defined by a pair of side waBs 41 ar^ 

on its top (the bottom in this view) by the tower surface of the top of cover 10 and on its lower surface (the upper surface 
25 in this view) by a generally planar, slightly incfined and rectangular plate 50 shown best in FIGURE 5. 

Passageway 40 also contains an interior baffle system including a first divider waH 52 extending from end wall 45 
to spproxirnately the midpoint of fte passageway 40. at wMchpoirt a sr^ 

touch wall 41 . The baffle system also includes another divider wall 55 extending from end wall 47 and terminating in an 
angled, short section 56 which extends toward but does not touch side wall 43. These walls extend between plate 50 

30 and the lower surface of the top of cover 10. 

Also shown in FIGURE 3 are a pair of openings 57 and 59, opening 57 extending into the area between wall 41 and 
wall 55 generally adjacent end wall 47, while opening 59 extends into the space defined by wall 41 and wall 52 and 
generally adjacent end wall 45. It can be stated here that any gas which may eriter either hc^e 57 or 59 will be directed 
toward the attenuation device 30, only a portion of which is shown in FK3U RE 3. by flowing through the baffle system 

as and eventually through the open area 60 located between short angled sections 53 and 56. Gases then flow downwardly 
between the space defined by side waH 43 and wan 55 to an opening 62 leacBng to the chamber which holds the atten- 
uation device 30, alias will be shown in greater detail in connection with other FIGURES. 

The description of cover 10 can further be explained by reference to FIGURES 4-6. several sectional views taken 
through lines 4-4, 5-5 and 6-6. respectively, of FIGURE 1. FIGURE 4 shows clearly the terminal post 14. as well as the 

40 conductive material (typically lead) 65 located beneath cover 10 and adapted to be connected to the positive plates in 
the cell located beneath this terminal. Shown in greater detail in this FIGURE are the components of splash barrel 26 
located beneath finer hole 26F. More particularly, note the location of two horizontal extensions which are part of this 
barrel, one being at the bottom and being identified by reference numeral 68 and the other being located above extension 
68 and being designated as 70. The space between these two components is preferably about .375 inches. It will be 

45 appreciated by reference to FIGURE 4 that someone viewing the contents of the battery (not shown) through filler hole 
26F located beneath cover 10 win be able to determine whether the level of add is above or below each of extensions 
68 and 70. By making such observation, it can be determined whether less acid is present in the cell than is desirable 
(where both extensions are visible), if too much acid is present (when neither extension is visible), or if the correct amount 
of acid is present when the upper extension 70 is visBxe but the lower extension 68 is not 

50 FIGURE 5 best shows plate 50. which extends at a sligjrt angle with respect to the upper surface of cover 10. and 
it also shows another view of openings 57 and 59 to passageway 40. 

Finally. FIGURE 6 shows, in sectional view, the chamber 75 for housing the attenuation device 30 which is illustrated 
later in connection with FIGURES 10 and 1 1 . The passageway 34 is clearly illustrated in this FIGURE, as is the outlet 
35. Ateo shown in this sectional view is the opening 62 between passageway 40 and the chamber 75. It can be mentioned 

55 here that once the attenuation device is inserted into chamber 75. it wiP receive gases not only through opening 62, but 
also gases which are collected by a manifold coupling the f flier openings 21 F-26F in a manner which will become apparent 
as the manifold itself is described. Also it should be appreciated that a second passageway 40 having an opening 62 
will be located on the other hatf of cover 10. this opening also extending into chamber 75. 
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One of the two manifolds useful in the present invention is shown as reference numeral 90 in FIGURE 7. R will be 
noted that manifold 90 includes three filer caps 21 C. 22C and 23C, the illustrated manifold being for use on the left side 
of the battery cover 10 as shown in FIGURE 1. Also prominent in FIGURE 7 are legs 93 which are molded into the 
plastic manifold and which are shown in greater detafl in FIGURES 8 and 9. ft wH be apparent that fater cap 21C will be 

5 pressed into filer opening 21 F. cap 22C into filler opening 22F. etc. It will also be apparent that a similar manifold 90 will 
be provided for filer notes 24F-26F on the opposite side of the cover 10. 

What is especially important with regard to manifold 90 is a passageway 96 (shown best in FIGURE 9) which extends 
across the entire length of the manifold and which has an open end 97 at the right tide thereof, as depicted in FIGURES 
7-9. The purpose of passageway 96 is to convey gases which may be evolved in the ceils located below filer caps 21C- 

10 23C to the attenuation device through passageway 96 and out opening 97. During the molding process used to prepare 
manifold 90, the opposite end 98 of the passageway is uftrasonically sealed to prevent escape ol gases from that area. 
It will also be apparent, especially from FIGURE 2, that when a manifold 90 is in place on cover 10, opening 97 w9l 
extend into chamber 75 defining the receptacle for the attenuation device described later in connection with FIGURES 
1 0 and 1 1 . Accordingly, no matter where gases are generated within the battery, the gases will be directed toward the 

is two most interior cells (those beneath filer openings 23F and 24F) for passage toward the attenuation device and out 
opening 35. 

Before leaving the description of FIGURES 7-9. it should be mentioned that the feet 93 are specially constructed 
to fit within locations 99 designated in FK3U RE 2 so as to allow the filler caps 21 C-23C to fit down into the splash barrels 
21-23. The combination of the receptacles 99 and the feet 93 ensure a tight fit, but it also ensures that the manifold 90 

20 could not be used with other batteries which did not have the receptacles 99. Accorcingly, costly manufacturing en-ors 
are avoided, especially in plants which may in a given period of time be manufacturing a variety of battery sizes, involving 
different covers and different manifolds. 

Before proceeding to a description of the preferred explosion attenuation device shown best in FIGURES 1 0 and 
1 1 . a description can now be given of the concepts of the infinite wefl and perpetual hill. The terms are used to descrfoe 

25 the situation which exists in passageway 40 during any particular tilt orientation of the battery. By way of example, assume 
that the battery is tilted about its longitudinal centeriine toward edge 32. Acid electrolyte will accumulate in the area 
around opening 57 and have to "climb" along the passageway between walls 41 and 55 before it could ever be able to 
reach area 60 between the two slanted sections 53 and 56. The add would be in the well of electrolyte contained within 
the cell located below the passageway. Gases, on the other hand, could freely enter opening 59 because it is unobstructed 

30 by electrolyte, and a flow path is provided between that opening and opening 62. 

Next, assume that the battery is tilted in the opposite direction around the centeriine, in which case the phenomenon 
would be reversed. There would always be a perpetual NO for electrolyte to dirrto to reach the space 60 irrto the attenuation 
device, while opening 57 would be available for gas to flow toward opening 62. 

ft should also be noted from the various drawings that the narrow passageways which exist within passageway 40 

35 quiet standing vibrations of electrolyte within the passageways, facilitating return of the electrolyte to individual battery 
cells. Moreover, if the battery was to spew into either opening 57 or 59. the natural tendency would be for it to run along 
the channel defined by side wall 4 1 and interior walls 52 and 55 towards the opening at the opposite end. thereby serving 
to facilitate return of electrolyte to the cells. 

40 Claims 

1. A battery cover for a battery casing having a plurality of electrolyte containing cells, the cover having a longitudinal 
axis and a plurality of spaced apart fill holes for the cells arranged in a line parallel to the longitudinal axis, the cover 
having an upper surface and a lower surface and an explosion attenuation device mounted therein, an exhaust 
45 passageway extending from the vicinity of the attenuation device, the cover further comprising at least one elongate 
passageway located on the lower surface and having a pair of spaced apart inlet openings and an outlet opening 
in gaseous communication with the attenuation device, the elongate passageway being arranged perpendicularly 
to the longitudinal axis. 

so 2. The cover of Claim 1 , wherein two elongate passageways are provided which are parallel to and spaced apart from 
one another, each passageway being in gaseous communication with the attenuation device. 

3. The cover of Claim 1 , wherein the inlet openings are located near opposed ends of the elongate passageway. 

55 4. The cover of Claim 1 . wherein each elongate passageway indudes an internal baffle system adapted to minimize 
flow of electrolyte from the inlet openings to the outlet opening. 

5. The cover of Claim 1 . wherein each elongate passageway is defined by a pair of spaced apart elongate side walls, 
a pair of end walls coupling the side walls, the lower surface of the cover and a plate member. 
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6. The cover of Claim 1 . wherein a splash barrel is provided beneath each fill hole and wherein each splash barrel 
includes means tor indicating the electrolyte level within the casing cells. 

7. The cover of Qaim 6, wherein the level inolcatmg means includes a first horizontal ledge located at the end of the 
b splash barrel remote from the lower surface of the cover and second horizontal ledge located intermediate the first 

horizontal ledge and the lower surface of the cover. 

8. A cover for a battery casing of the type Including a rectangular casing divided into a plurality of battery cells containing 
electrolyte, the cover including spaced apart terminal posts and a row of fill holes, one for each of the cells, the cover 

to also including an explosion attenuation device having an inlet and an outlet, the cover further including at least one 
elongate passageway located on a lower surface of the cover and above a cell, the passageway being arranged 
perpendicularly to a line extending through the row of fil holes, each passageway having a pair of inlet openings 
spacedapartaJongtelengmandan 

15 9. A battery cover and manifold system, the cover including a plurality of battery fil holes, the manifold including an 
elongate body and a plurality of generally cylindrical fittings adapted to be snugly inserted into the f II holes, a pas- 
sageway extending along the length of the manifold and being open on one end. the passageway also being in 
gaseous corrwrurucatiori with each of the barrels. 

20 10. An electrolyte level detection system for a battery including a container for battery components and a cover for the 
container, the detection system inotucfing f iU holes in the cover and barrels depending therefrom into the container, 
the barrels each having a lower end, a first ledge parallel to the cover and extending from the lower end, and a 
second ledge extending from an intermediate location of the barrel. 

25 
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(54) Battery cover and man rf old system proviffing spew 
capabilities 



resistance and explosion attenuation 



(57) A combined dual ganged manifold and cover 
(10) arrangement for batteries features channeling of 
gas flow to an explosion attenuation device (30) located 
between the manhokte and a cover designed for maxi- 
mizing return to the battery of any eJectrofyte which may 
contact the cover from vibration, fitting, overheating, 
overcharge and the like. Splash barrels (21 . 22. 23. 24, 
25 and 26) within the cover (10) include a unique acid 



level indicator, and feet (93) are provided on the manifold 
to prevent the manifolds from inadvertently being used 
with other cover designs. The arrangement is particularly 
useful for batteries having terminal posts (12, 14) lying 
along the battery centerfine. The cover utilizes external 
and internal gas pick-up systems and perpetual hill and 
infinite well concepts to control add flow. A narrow chan- 
nel reduces standing wave electrolyte surface violence. 
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